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An Image Problem

 The Fundamental issue with Mercury Management is
that Mercury does not smell, does not make your eyes
weep, is tasteless and invisible in many of its forms

 Even in developed countries, death or disablement
from exposure to mercury is rarely, if ever, diagnosed
or investigated

* |f mercury had an acrid pungent smell and the gaseous
forms created crimson red clouds then its removal
from the environment would be a total focus of all
governments, globally
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Inventory ?

 There is no accurate Global Mercury Inventory to
provide the hard data required to deliver a
meaningful response or even to prioritise the
responses to the Minamata Convention

 Contaminated sites are a global issue and are also
an intergenerational issue

* There are key lessons to be learned from the

inventory models developed for Carbon Dioxide
Management
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FIRST CUT - GLOBAL MERCURY PATHWAYS
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GLOBAL MERCURY PROCESS + CYCLES

Ore Processing

Landfill

Rehabilitation

USA
Canada .
Australia Major Global Source Flue Gas
Africa of Emissions to Air Natural Gas
South America ,' End of life products
China/Vietnam/Laos /' Motor Cars and Trucks
Central Asia Pacific Islands ’ Lighthouses USA
China - Europe . Mirrors Gold Mining Aircraft
Russia ,/’ Activity Shipwrecks Major Global Issue China
| B R I l,
1 - . Industrially
1 Mercury 1 Gold Mining | ____ Contaminated | o ____ | - Contaminated Strategic
1 Mining 1 Feral Mercury ’ Sediments ‘ ’ Recovered < -. Sites Reserves
1 1 Mercury
1 4 3 X
/ \
T A}
I \
] \
1 \
) \
I \
I \
/ \
II Residue ' Thermal \‘
Classification Processing \‘
\
‘ ‘
\
\
\
\
Refining to \
+99.9% Hg \\
\
\
\
\
\
\
\
\
\
\
31
\
\
\
\
\
\

Sales to Artisan
Mining Suppliers

Emissions to Land
Emissions to Water

Emissions to Air

Price point maximum 10% of
World Market Gold Price kg/oz

7010.sdr

Mercury
Traders

No Mercury Contaminated
Material to Landfill 0 4
Global Hg Pool

Permanent

Storage

Pool

6/12/2013

Sales to

Legitimate Users

UNEP 3rd Waste Partnership Meeting -




Three Sources

* Basically three core mercury pollution sources:
— Mining: Gold Mining, Cinnabar Mining, Smelting
— Power production from coal and fuel oil

— Industry: electrical products, pesticide and
fungicide production, ChlorAlkali plants, VCM
Plants, paints and coatings

 Most Countries/States have at least one of
these sources; many have all three
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Sector Rationalization

Key Issues:

Hg supply to Artisanal Mining Sectors;
|dentification of legitimate users;

Volume of Hg required by legitimate users;
Where will Hg be sourced from;

Location of permanent storage facilities;
Maintenance and overheads for storage;

Where is the education of next generation of
bureaucrats to come from?
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The Overwhelming Issue

e Supply of mercury to the artisanal mining
sector for a sufficient period to allow
alternative gold recovery technology to be
developed and implemented.

UNEP 3rd Waste Partnership Meeting -
6/12/2013



Recent Research

The Wholesale value of mercury used by Artisanal
Sector is at least SUS 390 million per year;

The actual price paid by miners can be up to four
times this figure;

Returns to miners from the sale of gold is often less
than 50% of the ruling price;

Cost of mercury to the Artisanal Miner for recovery of
a gram of gold is at least 80 US cents Equivalent;

Currently a gram of gold is SUS Eq 39;

The Artisanal Miner is getting between SUS 15-20 per
gram;
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Recent Research

7. Our Preliminary Work indicates the Global Artisanal
Sector is using about 3980 tons of mercury per year.

8. On current pricing this sector is producing around SUS
Eq 38.5 billion worth of gold.

9. Mercury pricing going forward will not impact the
Artisanal Sector — the miner in the field is currently
paying over SUS Eq 400 per Kg for Hg and could pay
twice this amount with little impact.

10. Between 50% and 80% mass of mercury is used one
time only
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Mercury Mining

Mercury mining is the major uncontrolled
variable in the mercury supply chain

Most major historical cinnabar mines have been
shut down or heavily curtailed in their operations

This control of historical suppliers has created
the situation where smaller mines in less
politically stable areas have been re-opened with
little, if any, environmental controls

This is now a highly profitable business with the
International market presently running at SUS
110+ kg
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Shipwrecks

An urgent need to identify historical
shipwrecks which contained mercury as
ballast/cargoes

Generally wrecks from the 1830’s to 1930 with
bulk of the wrecks in the period 1840 to 1890.

No data on historical exports of mercury from
China to mines in the Pacific Basin

A major pollution source for the marine food
chain
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Co-operation /Synergy

e Our recent research indicates that small and
medium scale Cinnabar Mines may well

continue to operate as the rewards are so
large;

* Developing mechanisms to better understand
the global mercury supply mechanisms;

* Development of alternative cheap and
effective gold recovery technology

UNEP 3rd Waste Partnership Meeting - 13
6/12/2013



Mercury in Mining

Artisanal mining is the biggest consumer of
mercury, globally

Artisanal mining creates the biggest risk to
human health and the environment

There is ‘clear evidence’ of legally exported
dental amalgam mercury being diverted to
artisanal mining

There exists a critical need to provide artisanal
miners with cheap effective retorting equipment
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Historical Gold Mining

Over 3000 years of mercury use in amalgamation
for fine gold and silver

Over 3000 years of Cinnabar Mining to produce
this mercury

On a single use basis, at least 50% of the mercury
used was lost to the environment

This is the major global source of gaseous and
environmental mercury to this time

This is the major global raw material for
environmental production of methyl mercury
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Australian Case Study

* 470+ Historical Gold Mining Areas across Australia

e 33% of the entire Australian landmass was subjected
to all forms of gold mining activities

e Mercury was used and lost on all Goldfields!
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Mercury in Australian Soils

* Pre-gold mining levels were in the range of 2-4
ng/M? (2-4 x 10°g/M?)

e Post-gold mining levels (circa mid-1970’s post
Hg usage) could be as high as 80 mg/M?, or
20-40 million times the ‘pre-gold mining level;
a 10/ times increase across the entire
Australian continental land surface
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Where is it now?

Some of the mercury will still be close to where it was
lost or is contained within ore crusher fines piles and
their associated waterways

Some of this mercury will have evaporated and been
transported by the wind for short to long distances.

Mercury vapor transported by the wind can condense
and enter soil systems when conditions are favorable.

By this method areas that only had background levels
of mercury and no historical gold mining activity can
become seriously contaminated
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How is Mercury Lost

* Gold ore crushing plants used mercury in their
stamp beds and recovery tables to
amalgamate gold.

 Mercury was exposed to air and evaporated as
the crushing process took place.

 The gold recovery bed was covered with
running water and mercury was washed out of
the final recovery trap attached to fine rock
particles and ended up in the environment.
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How is Mercury Lost - 2

 Mercury was used by artisan miners working
in rivers and streams to amalgamate gold —
mercury was lost by evaporation and also
washed into rivers and streams via inefficient
recovery processes

 Mercury was used in the riffle boxes in all
sluicing and dredging operations.

 Mercury was used in all dry blowing (no water
available) operations to amalgamate gold and
silver particles
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How is Mercury Lost - 3

 Mercury was lost when gold amalgam was
intentionally heated to evaporate the mercury
and recover the contained gold (called dore).

 Mercury poisoning was the biggest
unidentified cause of preventable death on all
goldfields
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ChlorAlkali Plants

Gradually being phased out due to
environmental impacts and high cost of top up
mercury

These plants generated massive profits
especially during the period 1930 to 1990.

By far the most intensive mercury polluters

Plants often made mercury based pesticides /
fungicides and a plethora of organochlorine
based chemicals

UNEP 3rd Waste Partnership Meeting -

6/12/2013 27



ChlorAlkali Plants

* The locations of many “remediated” plants
have not been properly “remediated”

 Site clean up costs invariably exceed the
capital base of the site owner — therefore
these sites become an intergenerational
legacy issue for a government

* Sites commonly have a large range of toxic
metals and chemicals complicating clean up
and creating risks from offgassing
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EDUCATION

* With the advent of the Minamata Convention
there will be an urgent need to create at least
two “Centres of Excellence” to provide the
training for the tens of thousands of people
that will be required at a Country and State
Level to implement the Targets and Goals of
the Convention.

* Generally the ‘teachers - trainers’ for these
people are extremely limited, globally
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EDUCATION

* People who have worked on mercury issues since
the 1960’s and 1970’s are all approaching or are
already in retirement

e People with operational experience of mercury
based gold crushing equipment are very few,
very old and often have cognitive problems
caused from their working environment

* People who have operated mercury based
ChlorAlkali Plants or VCM plants are still about
but most have cognitive problems to different
degrees caused from their work
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EDUCATION

* |n the area of historical gold mine assessment
there are very few people globally who have
done this work and almost all of these are within
Government

* |In the area of mercury rehabilitation project
costing including analytical field XRF work the
number of people with required “T-Shape” Skill
Sets AND who have done this type of work, is
probably less than 10 globally, and they are all
now well into their 60’s
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EDUCATION

* Governments will be looking for excuses not to
adopt the convention and the major excuse will
be the lack of key technical skills to carry out the
analyses to determine the extent of mercury
risks in their area of control

 The Minamata Convention Secretariat MUST
focus on preserving these existing skills and in
establishing the required “centres of excellence”
as a very urgent priority.
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EDUCATION

 Without a clearly defined career path for young
scientists and engineers in the mercury remediation
industry the fundamental goals of the Minamata
Convention will most likely not be met

* |tis critical that the current knowledge of the very few
people experienced in scoping and costing mercury
remediation projects be passed down onto the
generation of people who will be tasked with delivering
the Minamata Convention in practice, into the future.
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GETTING IT RIGHT

* The UNEP Mercury Waste Management
Partnership must take the lead role to make
sure that Educational Resources are in place to
deliver to the next generation of Scientists and
Engineers the necessary training to oversee
the removal of mercury from the global
environment, over the next 30 years
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